Mechanisms of cardiac growth. The role of the renin-angiotensin system.
Hypertension is associated with cardiac hypertrophy, which is a structural adaptation of the heart in order to attenuate the systolic stress on the left ventricle. As cardiac myocytes cannot divide, they increase in mass and volume, probably by activating second messengers and proto-oncogenes involved in cellular differentiation and proliferation. Various mechanisms, such as pressure overload and angiotensin II (Ang II), have been proposed to trigger cardiocyte growth and left-ventricular hypertrophy (LVH). In both cases, activation of second messenger routes which increase the intracellular calcium concentration, protooncogene expression, and protein synthesis have been demonstrated. Ang II also facilitates the action of another trophic agent for cardiocytes, which is noradrenaline (NA). In addition, the prevention and reversal of LVH by inhibitors of angiotensin-converting enzyme (ACE) suggests a key role for Ang II. However, no conclusive evidence has demonstrated the role of a single pathophysiologic factor in LVH. Therefore, it is more attractive to suggest a link between high blood pressure, renin-angiotensin and other vasoactive systems, such as the adrenergic system, which might together lead in a synergistic way to cardiac hypertrophy.